. Sequence alignment of the epitope-matching region after epitope transplantation for E1 epitope (314-324). The alignment was generated using the ClustalW2 web-server (http://www.ebi.ac.uk/Tools/msa/clustalw2/ ), with asterisk (*) indicating identical residues, colon (:) indicating residues with strongly similar properties, and period (.) indicating residues with weakly similar properties. Figure S4 . Local quality assessment of the HCV E1 epitope scaffolds. Normalized, residue-based quality scores, calculated from either DFIRE (blue) or a tabulated softcore vdW function (red) are plotted as a function of residue number (Ref 55) . A quality cutoff of 2.0 is shown as black dotted line. Any residues with a quality score above 2.0 would be subjected to visual inspection for further optimization. Figure S5 . Root-mean-square deviation (RMSD) of Cα atoms during explicit-water molecular dynamics (MD) simulation for 10 HCV E1 epitope scaffolds. RMSD is calculated as the average distance between Cα atoms after superposition of MDgenerated conformation onto the initial model. For each epitope scaffold, 5 independent MD simulations, 5 nanoseconds (ns) each, are performed with different initial atomic velocities to sample the conformational space around the initial model. Figure S7 . Sequence alignment of the epitope-matching region after epitope transplantation for E2 epitope (412-423). The alignment was generated using the ClustalW2 web-server (http://www.ebi.ac.uk/Tools/msa/clustalw2/), with asterisk (*) indicating identical residues, colon (:) indicating residues with strongly similar properties, and period (.) indicating residues with weakly similar properties.
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3I8Z_A_ES 3L9A_X_ES Figure S8 . Local quality assessment of the HCV E2 epitope scaffolds. Normalized, residue-based quality scores, calculated from either DFIRE (blue) or a tabulated softcore vdW function (red) are plotted as a function of residue number (Ref 55) . A quality cutoff of 2.0 is shown as black dotted line. Any residues with a quality score above 2.0 would be subjected to visual inspection for further optimization. Figure S9 . Root-mean-square deviation (RMSD) of Cα atoms during explicit-water molecular dynamics (MD) simulation for 10 HCV E2 epitope scaffolds. RMSD is calculated as the average distance between Cα atoms after superposition of MDgenerated conformation onto the initial model. For each epitope scaffold, 5 independent MD simulations, 5 nanoseconds (ns) each, are performed with different initial atomic velocities to sample the conformational space around the initial model. . Samples (5µg for SDS-PAGE; 1µg for Immunoblots) were treated with PNGase F (New England Biolabs) prior to being reduced (treatment with 25 mM DTT and heated at at 100°C for 5 minutes) and analyzed by SDS-PAGE. A set with no PNGase F treatment was included as control. For immunoblots, after gel electrophoresis, the resolved E2 scaffolds were transferred to an Immobilon-FL membrane (PVDF type; Millipore) using a semi-dry blotting device (Bio-Rad). The membrane were blocked with the Odyssey Blocking Buffer (LI-COR Biosciences). The immobilized E2 Epitope Scaffolds were detected with mAb HCV1 and IRDye700DX anti-human IgG (diluted 1:10,000; LI-COR Biosciences) (B), or 6x-His Epitope Tag Antibody (Thermo Fisher) and IRDye800CW goat anti-mouse IgG secondary antibodies (diluted 1:10,000; LI-COR Biosciences) (C), respectively. The immunoblots were analyzed with the Odyssey Infrared Imaging System and Image Studio software (LI-COR Biosciences). 
